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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 2, 5, 6, 8, 10-14, 16 - 21 , 23, 26 - 30, 32, 34 - 40 and 42 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Leahy et al (US Patent 
Number 5,029,124, hereinafter "Leahy") in view of Lee et al. (US Patent Number 
7,174,475, hereinafter "Lee"). 

3. As per claim 1 , Leahy teaches a method comprising: 

driving first data on a data bus (data 34 on data bus 14, figure 2); 

transmitting, via a first signal path (38, figure 2), a strobe signal to a receiving 
circuit (receiving circuit 12, figure 2) indicating the validity of the first data on the data 
bus (first signal line DATA VALID, column 5, lines 44 - 53); 

receiving a return signal via a second signal path (40, figure 2), wherein the 
second signal path and the first signal path form a round-trip path having a propagation 
delay sufficient to allow the receiving circuit to receive and latch in the first data prior to 
driving second data on the data bus wherein the return signal is the strobe signal (DATA 
VALID and ACKNOWLEDGE signals, column 1, lines 24 - 59); and 
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in response to receiving the return signal, driving second data on the data bus (in 
synchronous data transmission the second data is driven over the bus). 

Leahy does not explicitly disclose the second signal path including a portion of 
the first signal path and not the receiving circuitry. 

Lee teaches a second signal path and a portion of the first signal path form a 
round-trip path having a propagation delay such that the arrival of the return signal 
indicates an assumed arrival of the strobe signal at the receiving circuit (figure 6, branch 
back of 650-1 to SCK - n); wherein the round-trip path does not include the receiving 
circuit (NODE 1/n not included). 

It would have been obvious to one of ordinary skill in the art at the time of the 
Applicant's invention to modify the strobe acknowledge signal of Leahy with the round- 
trip path of Lee. One of ordinary skill would be motivated to make such modification in 
order to reduce excessive clock skew to better coordinate the clock signal to avoid 
device failure (column 1 , lines 46 - 55 and column 3, lines 6-15). 

4. As per claims 2 and 23, Leahy teaches a method wherein driving the first data 
and the second data on the data bus comprises enabling a driver to drive the data 
(asserting DATA VALID control signal along interface bus from source via sequencer 
70, figure 3). 

5. As per claims 5 and 6, Leahy teaches a method wherein a duration of time 
between issuing the strobe signal and receiving the return signal is at least as long as a 
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duration of time required for the strobe signal to propagate from the control circuit to the 
receiving circuit (column 2, lines 9 - 32). 

6. As per claim 8, Leahy teaches a method further comprising buffering the strobe 
signal to generate the return signal (synchronizing signal buffer, column 9, lines 22 - 
25). 

7. As per claim 10 Leahy teaches a method comprising, 

driving a first data on a data bus (data 34 on data bus 14, figure 2); 

issuing a strobe signal from a controller (DATA VALID 38, figure 2); 

receiving, by a receiving circuit (receiver 12, figure 2), the strobe signal a period 
of time after issuing the strobe signal; in response to receiving the strobe signal by the 
receiving circuit, latching in the first data from the data bus (latching upon DATA 
VALID); 

receiving, by the controller, the strobe signal a period of time after issuing the 
strobe signal, wherein the controller receives the strobe signal via a round-trip path 
(ACKNOWLEDGE 40, figure 2); and 

in response to receiving the strobe signal by the controller, driving a second data 
on the data bus (de-asserts strobes and drives next data word on bus). 

Leahy does not explicitly disclose the second signal path including a portion of 
the first signal path and not the receiving circuitry. 
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Lee teaches receiving by the controller the strobe signal via a round-trip path that 
does not include the receiver circuit (figure 6, branch back of 650-1 to SCK - n, NODE 
1/n not included). 

It would have been obvious to one of ordinary skill in the art at the time of the 
Applicant's invention to modify the strobe acknowledge signal of Leahy with the round- 
trip path of Lee. One of ordinary skill would be motivated to make such modification in 
order to reduce excessive clock skew to better coordinate the clock signal to avoid 
device failure (column 1 , lines 46 - 55 and column 3, lines 6-15). 

8. As per claim 1 1 , Leahy teaches a method wherein (a)-(f) are performed 
bidirectionally over the data bus (bidirectional line 34, figure 2). 

9. As per claims 12, 17 and 25 Leahy teaches a method wherein the strobe signal 
is propagated to the receiving circuit on a first path and propagated to the controller on 
a second path, and wherein only a portion of each path shares a common line (first path 
38 and second path 40, figure 2, round-trip data valid to acknowledge). 

10. As per claim 13, Leahy teaches a method wherein the strobe signal is 
propagated to the receiving circuit on a first path and propagated to the controller on a 
second path, and wherein lengths of the first and second paths are substantially the 
same (figure 2, signal lines 38 and 40). 



Application/Control Number: 10/699,473 Page 6 

Art Unit: 2182 

11. As per claim 14, Leahy teaches a method comprising, latching the second data in 
from the data bus (second data is latched upon reception of second DATA VALID via 34 
and 38, figure 2). 

12. As per claims 16, 18, 27 and 29, Leahy teaches a method comprising, by a driver 
controller (10, figure 2): 

driving first data on a data bus (34, figure 2); 

(As per claim 18, driving by a driver which asserts DATA VALID control signal 
along interface bus from source via sequencer 70, figure 3) 

transmitting a data strobe signal to a receiver via a forward signal path (strobe on 
38, figure 2, as per claim 18, transmits when data is ready); 

receiving the data strobe signal via a return signal path and receipt of the strobe 
signal indicates an assumed arrival of the strobe signal at the receiving circuit via the 
forward signal path (receive strobe on 38, figure 2 and transmit return on 40, figure 2); 
and 

in response to receiving the strobe signal, driving second data on the data bus 
(next data word transmitted after acknowledge signal de-asserted, column 7, lines 50 - 
62); and 

by a receiver: receiving the strobe signal via the forward signal path (receives 
data valid signal on 38, figure 2); and 

in response to receiving the strobe signal, latching the fist data in from the data 
bus (clock in data upon arrival of data valid signal, column 6, lines 28-39). 
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Leahy does not explicitly disclose the second signal path including a portion of 
the first signal path and not the receiving circuitry. 

Lee teaches receiving the data strobe signal via a return signal path, wherein a 
portion of the forward signal path and the return signal path form a round-trip signal path 
that does not include the receiver (figure 6, branch back of 650-1 to SCK - n, NODE 1/n 
not included). 

It would have been obvious to one of ordinary skill in the art at the time of the 
Applicant's invention to modify the strobe acknowledge signal of Leahy with the round- 
trip path of Lee. One of ordinary skill would be motivated to make such modification in 
order to reduce excessive clock skew to better coordinate the clock signal to avoid 
device failure (column 1 , lines 46 - 55 and column 3, lines 6-15). 

1 3. As per claims 1 9 and 20, Leahy teaches a method wherein a duration of time 
between issuing the strobe signal and receiving the return signal is at least as long as a 
duration of time required for the strobe signal to propagate from the control circuit to the 
receiving circuit (column 2, lines 9 - 32). 

14. As per claim 21 , Leahy teaches a method wherein receiving the strobe signal by 
the control circuit occurs substantially simultaneously with receipt of the strobe signal by 
the receiving circuit (asynchronous protocol, figure 5). 
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15. As per claim 26, Leahy teaches a method, wherein the first line is couple to the 
receiving circuit (figure 2). 

16. As per claim 28, Leahy teaches a device wherein the round-trip path is partially 
defined by the strobe clock signal line (internal clock basis of strobes, column 1 1 , lines 
44-47). 

1 7. As per claim 32, Leahy teaches a circuit comprising: 

a controller (10, figure 2) comprising a strobe clock signal output (38, figure 2) 
and a return clock signal input (40, figure 2) and configured to issue a first enable signal 
(DATA VALID) and a second enable signal (second DATA VALID iteration asserted), 
the first enable signal enabling a plurality of drivers to drive respective first data on 
respective data lines, and the second enable signal enabling the plurality of drivers to 
drive respective second data on their respective data lines (column 4, lines 24 - 41).; 

a strobe clock signal line coupled to the strobe clock signal output (DATA VALID 
on internal clock basis of strobes, column 1 1 , lines 44 - 47); and 

a return clock signal line coupled to the return clock signal input; wherein a 
portion of the strobe clock signal line defines an initial portion of a path and the return 
clock signal line defines a terminal portion of the round-trip path (AVAILABLE signal line 
is directly dependent on the DATA VALID thus the initial portion to complete the round- 
trip); and wherein the controller is configured to; 
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respond to an external clock signal by pulling a strobe clock signal to a 
first state on the strobe clock signal line and pulling the first enable signal to an 
active state (asserting the DATA VALID when ready for words, based upon 
appropriate timing of clock, column 6, lines 8-15); 

receive a return clock signal on the return clock signal line a period of time 
after pulling the strobe clock signal to the first state, wherein the return clock 
signal is timed off of the strobe clock signal and indicates an assumed receipt of 
the strobe clock signal in the active state by receiving circuitry coupled to the 
respective data lines and configured to latch in the first and second data from the 
data lines in response to the strobe clock signal (burst mode synchronization of 
data latching by 1 0 and 12, column 6, lines 28 - 39); and 

respond to the received return clock signal by pulling the second enable 
signal to an active state (next word clocked on burst, 38 - 48). 
Leahy does not explicitly disclose the second signal path including a portion of 

the first signal path and not the receiving circuitry. 

Lee teaches a round-trip path (figure 6, branch back of 650-1 to SCK - n); 

wherein the round-trip path does not include the receiving circuit (NODE 1/n not 

included). 

It would have been obvious to one of ordinary skill in the art at the time of the 
Applicant's invention to modify the strobe acknowledge signal of Leahy with the round- 
trip path of Lee. One of ordinary skill would be motivated to make such modification in 
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order to reduce excessive clock skew to better coordinate the clock signal to avoid 
device failure (column 1 , lines 46 - 55 and column 3, lines 6-15). 

18. As per claim 34, Leahy teaches a circuit wherein the strobe clock signal is 
coupled to the return clock signal line and to the receiving circuitry (DATA VALID and 
ACKNOWLEDGE are coupled as they are codependent and coupled to receiver 12, 
figure 2, column 5, lines 54 - column 6, line 2). 

19. As per claim 35, Leahy teaches a circuit wherein the receiving circuitry is 
configured to latch in the first data from the data lines in response to receiving the 
strobe clock signal in the first state (on first iteration of DATA VALID on 38, receiver 12 
will latch onto the data words on data bus 34, figure 2) and to latch in the second data 
from the data lines in response to receiving a transition of the strobe clock signal from 
the first state to a second state (once AVAILABLE signal is de-asserted the second 
iteration of DATA VALID proceeds to re-assert for second iteration of data ). 

20. As per claims 36 and 38, Leahy teaches a circuit wherein the return clock signal 
is a delayed instance of the strobe clock signal (both clock based signals, AVAILABLE 
is a delayed instance of DATA VALID). 
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21 . As per claim 37, Park teaches a circuit wherein the strobe clock signal and the 
return clock signal are issued within a single period of an external clock signal 
(asynchronous protocol, figure 5). 

22. As per claim 39 Leahy teaches a device comprising, 
a bidirectional data bus (element 34, figure 2); 

a first driver circuit coupled to the bus and configured to propagate a first data 
and a second data in a first direction along the bus (asserting DATA VALID control 
signal along interface bus from source via sequencer 70, figure 3); 

a first receiver circuit coupled to an end of the bus opposite the first driver circuit 
and configured to latch the first and second data in response to a first strobe clock 
signal (transceivers 96, figure 4); 

a second driver circuit coupled to the bus and configured to propagate a third 
data and a fourth data in a second direction along the bus (asserting DATA VALID 
control signal along interface bus from source via sequencer 60, figure 3); 

a second receiver circuit coupled to an end of the bus opposite the second driver 
circuit and configured to latch (transceivers 98, figure 4); 

a first controller configured to enable the first driver circuit and to generate the 
first strobe clock signal (first Enable/assertion of DATA VALID, SYCH IN 38, figure 2); 

a second controller configured to enable the second driver circuit and to generate 
the second strobe clock signal (second iteration Enable/assertion of DATA VALID, 
SYCH IN 38, figure 2); 
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a first strobe clock signal line to propagate the first strobe clock signal from the 
first controller to the first receiver circuit (internal clock basis of strobes, column 1 1 , lines 
44-47); 

a first round-trip path comprising a first return path for the first strobe clock signal 
back to the first controller (38 and 40, figure 2); 

a second strobe clock signal line (internal clock basis of strobes, column 1 1 , lines 
44 - 47) to propagate the second strobe clock signal from the second controller to the 
second receiver circuit; and 

a second round-trip path comprising a portion of the second strobe clock signal 
line and a second return path for the second strobe clock signal back to the second 
controller (DATA VALID and ACKNOWLEDGE strobe signals transmitted along data 
bus 14, figure 2, second data is transmitted after acknowledgement sent, column 1 , 
lines 24 - 59, with each iteration the strobe signals are toggled allowing for the second 
round-trip path). 

Leahy does not explicitly disclose the first and second round-trip paths not 
including the receiving circuitry. 

Lee teaches a first and second round-trip path (figure 6, branch back of 650-1 to 
SCK - n); wherein the round-trip paths do not include the receiving circuit (NODE 1/n 
not included). 

It would have been obvious to one of ordinary skill in the art at the time of the 
Applicant's invention to modify the strobe acknowledge signal of Leahy with the round- 
trip path of Lee. One of ordinary skill would be motivated to make such modification in 
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order to reduce excessive clock skew to better coordinate the clock signal to avoid 
device failure (column 1 , lines 46 - 55 and column 3, lines 6-15). 

23. As per claim 40, Park teaches a device wherein the first round-trip path is 
partially defined by the first strobe clock signal line and the second round-trip path is 
partially defined by the second strobe clock signal line (internal clock basis of strobes, 
column 1 1 , lines 44 - 47, first path 38 and second path 40, figure 2, round-trip data valid 
to acknowledge). 

24. As per claim 42, Park teaches a device wherein the first strobe clock signal line 
comprises at least a portion of the second strobe clock signal line (internal clock basis 
of strobes, column 1 1 , lines 44 - 47, first path 38 and second path 40, figure 2, round- 
trip data valid to acknowledge). 

25. Claims 3, 4, 1 5, 22, 24, 31 and 33 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Leahy in view of Park (US Patent Number 6,147,926). 

26. As per claims 3, 22 and 33, Leahy teaches a method wherein the data bus is 
internal to memory comprising devices in a system (dual port RAM for FIFO register 
mean, figure 3 and 4, column 1 3, lines 31 - 40). 

Park teaches a method wherein the data bus is an internal data bus of the 
multiple data rate memory device (column 4, lines 1 - 20). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
applicant's invention to modify the teachings of Park with the well-known handshaking 
of Leahy. One of ordinary skill would be motivated to make such modifications in order 
to reduce latency in the transfer of a large amount of data in a data processing system 
(column 2, lines 50 - 57). 

27. Leahy as modified by the teachings of Park as applied to claim 3 above, as per 
claims 4, 15, 24 and 31 , Park teaches a method wherein the multiple data rate memory 
device is a double data rate synchronous dynamic random access memory (DDR 
SDRAM) (DDR SDRAM, column 4, lines 14 - 16). 

Response to Arguments 

28. Applicant's arguments filed 4/28/2008 have been fully considered but they are 
not persuasive. The Applicant argues: 

1 ) Leahy teaches asynchronous handshaking and Lee teaches clock skew and 
Leahy would not need the synchronization of Lee's clock therefore one would not be 
motivated to combine, utilize or have a place for Lee's return path.. 

29. As per argument 1 , the Examiner respectfully disagrees. In response to 
applicant's argument that Leahy would not utilize the clock skew and return path of Lee, 
the test for obviousness is not whether the features of a secondary reference may be 
bodily incorporated into the structure of the primary reference; nor is it that the claimed 
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invention must be expressly suggested in any one or all of the references. Rather, the 
test is what the combined teachings of the references would have suggested to those of 
ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981). 

Furthermore the Examiner notes other rationale that Leahy teaches data handling on a 
signal path in which data is transmitted on a first instance and upon receipt of an 
acknowledge transmits data on a second instance (column 6, lines 28 - 45) and Lee 
teaches a synchronization method in which a return path is utilized to minimize delay 
time (column 4, lines 47 to column 5, line 7). 

All of the component parts of Leahy and Lee were known at the time of the 
Applicant's claimed invention the only difference is the combination of the known 
elements in a single strobe data system thus it would have been obvious to one of 
ordinary skill in the art to combine all the elements in a single strobe data system to 
yield a predictable result of minimizing delay in subsequent data transmission. 

The Examiner makes note that the most recent amendments to claim 1 were 
considered in positively overcoming the 35 USC 112 rejection however the examiner 
recommends review of claim 1 to better elaborate and adapt the claims to the intended 
invention. Claim 1 currently necessitates a return signal via the second signal path, 
however as currently written the claims to not necessitate the return signal being on the 
round-trip path. 
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Conclusion 

30. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AURANGZEB HASSAN whose telephone number is 
(571 )272-8625. The examiner can normally be reached on Monday - Friday 9 AM to 
5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tariq Hafiz can be reached on (571 )272-6729. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

AH 

/Tariq Hafiz/ 

Supervisory Patent Examiner, Art Unit 2182 



